I N SWEETCLOVER (Melilotus alba Desr.), as in many other long-day plants, stem elongation and flowering occur more or less simultaneously when the plants are subjected to long-day conditions. In some long-day plants one of these phenomena may be displayed without the other. Thus, Murneek (8) observed an thesis in Rudbeckia plants that had made essentially no stem elongation, and development of tall, leafy, flowerless stems on beet plants is not uncommon. In a short-day plant, grain sorghum, Lane (7) observed that stern elongation and formation of flower primordia occurred at the same time under 10-hour days, but stem elongation preceded initiation of flowers under 14-hour days.
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The purpose of the research reported herein was to investigate the effects of red and far-red radiation on stem elongation of sweetclover, a long-day plant. The basic photoperiods, given in a fluorescent-lighted growth room, were subcritical for flowering (6) but long enough to permit some stem elongation.
MATERIALS AND METHODS
Seedling plants of two biennial sweetclover strains developed in a long-term inbreeding program at Iowa State University were used. The strains responded similarly to red and far-red treatments and the data are composited in this report. Experimental plants were started and grown as potted plants in 4-inch clay pots in a greenhouse for 2 months under 8-hour days with a minimum temperature of 21° C. before they were transferred to growth rooms for the treatment period. None of the plants was vernalized, and the minimum photoperiod for flowering of such plants was about 17 hours (6). For most experiments the plants received 12 hours of fluorescent illumination per day at about 2,000 ft.-c. in a 21°C
. growth room. The red and far-red treatments were given at the end of the daily light period or soon after the middle of the 12-hour night. One experiment examined effects of far-red on stem elongation and their reversal by red at the end of daily 13.5-hour photoperiods of fluorescent light.
For radiation treatments the plants were carried in darkness from the growth room to the red and far-red radiation sources previously described by Downs et al. (3) . The far-red source was a bank of three 300-watt internal-reflector incandescent-filament lamps with a filter of 2 layers of red and 2 of dark-blue cellophane and 5 cm. of water. The cellophane was frequently examined for stability of transmission. The far-red source yielded 0.75 mj./ cm.Vsec. in the spectral region 710 to 800 mM. The red source was a bank of 18 standard cool-white fluorescent lamps with a filter of 2 layers of red cellophane. Its intensity in the spectral region 600 to 680 mA 1 was 0.6 mj./cm.Vsec. The main stem of each plant was measured and tagged at the beginning of the treatment period. Net increase in stem length was recorded and used as a measure of comparative effectiveness of different treatments.
In all but one experiment the plants were treated for 21 days and then returned to short days in a warm greenhouse for 14 days before final measurements were recorded. Plants in one experiment were given 10 days of treatment and 18 days of post-treatment 1 Contribution from Crops Research Division, ARS, U. S. Department of Agriculture, Beltsville, Maryland. Received for publication June 14, 1963.
" Research Plant Physiologist, and Chief Plant Physiologist, respectively. before they were measured. The plants were examined for evidence of flower initiation under a dissecting microscope with a 60X magnification. RESULTS Stem elongation in response to a short duration of farred irradiation applied at the end of 12-and 13.5-hour photoperiods was measured. No differences in rates of elongation were observed between lots treated with 4 minutes of far-red alone or 4 minutes of far-red followed immediately by 4 minutes of red at the end of a 12-or a 13.5-hour photoperiod of fluorescent light in a growth room ( Table 1 ). The control plants remained illuminated in the growth room while the treated lots were given farred and red irradiations. Although stems elongated more in response to the 13.5-hour than to the 12-hour photoperiod, the lack of response to far-red at the end of the light period was equally evident for both photoperiods. None of the plants had flowers or microscopic flower buds at the end of the 35-day observation period.
In a preliminary test of the effects of red light interruptions of the night, sweetclover plants were irradiated for 0, 10, 20, 40, or 80 minutes. Each irradiation period was centered 1.5 hours after the middle of the 12-hour night. After the 10-day treatment period all plants were returned to non-inductive photoperiods in the greenhouse for 18 days to allow expression of treatment effects before stem measurements and microdissections for evidence of flower initiation were made. No plants in any of treated lots flowered or developed microscopic flower buds during the 28-day period. Stem length increased significantly in all lots (Table 2) . 
